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(57) Abstract: 



PURPOSE: A data bus structure used for a multiple memory 
system and a driver receiver technique and the method for 
operating the structure are to provide a single memory system 
capable of accepting 3.3V DIMM(Dual In-Line Memory Module) 
or DDR(Double Data Rate) DIMM. CONSTITUTION: A memory 
(10) is connected to_.a.clock(1 2) through more than a clock-line 
(14) and to a memory controllerO 6) through an address bus 
(18), a control/command bus(20) and a data bus(21). The 
memory controller! 16) is connected to the clock through more 
than an additional clock line(22) and to a processing unit(23) 
and a graphic control(er(24) through address buses(25,26), i 

control buses(27,28) and data lines(29,30). The processing unit(23)- is connected to the clock(12) through more than 
a line(34). The memory controlled 6) connected to an input/output bus(31) through an address bus(32) and a control 
bus(33) comprises a plurality, of receiver/driver circuits(39). Each receiver/driver circuit(39) is connected to each data 
bit on each DIMM(11) forming the memorydO) through each data query Jine forming the data bus fine(21). 
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2!b £PI QIOIEI SSI EI9J0I SSB SI EIDIUIOItfSE ?bl8UI SIH SIB SI 90|L||0|£E ^blSI 
XI SfbQb 53 010. Eff, cyoitH SIS(15)b BXI CHE3IS tHS(18)21 101 tHS(20)0|| 
3.3V» SgSIb (3.3V) E0O|tH SISOIQ. 

E 38 CHIEEI AIS1ES SfOlg DDR DIMMS XHSU 4= S13II S1PI ?|oHA| E 1011 Sib Oil E El 
10131(16)21 QIOIEI b1S(21)31 OHMI 4=§£IOIOI Sfb31* 00LHI1 Sib fi^EOIQ. SAH X|3|ff 
b!21 SOI, fi|3| DOR DIMM8 BtEIEfi»(nulti-drop nets)OIIAH gf^ B¥3| 0O|y|OIS8 QIOIQ SSI 
02J« «SS ffd. g, 2| QIOIQ SSI EI9J8 32) SSB Eb BSB21 32| SB Eb QOI^BOII 
A) QOIQIOI^OI 1S2I0I0I fiCI. ~ ~~ ' ~~ 

01 EH & QOIUIOItfb, ?^S|b 0121 SOI, A1S 08 SI S^2| gEHU fltf 4^ S!0. OII^OI E 
68 OB E El 10131(16)21 ^4= 3H2| DIMM(71, 72. 73, 74) A|0|0|| QIOIEI SSI E19J(70)0II 

33»(49)ES EAI8 SS ^,'1 0D|QIO|<5OI 1S2IH SigS LI0LHH S!0. E 78 CHIEEI 
10131(16)21 ^4= 3H2| DIMM(71. 72 . 73 , 74) A10I0II S^B QIOIQ SSI 09J(7O)OII »8K63)2S & 
ME SB Si 0OIQIOI£O| 1SSII2 SJeg U0LHH SiEW. 431 US (63)8 431 EI2J(70)S SS 
VnOII §^A|3M2 S!0. E 88 OIISEI 10131(16)21 3H2| DIMM(71. 72 . 73 . 74) A|0|0|| m^B Ql 
OIQ SSI 0°J(7O)O|| 431 0°I(7O)S SS V n M S^A|3lb HS(65)ES EAI8 SS SI QOIQIOI 
<90l 152101 213. EB 431 09J(7O)S S81 V n OB S^A|3|b S»(63)2S SAI8 SB SS QOI 

moiaoi isaoi sigs 00013 210. 

01 m 0SB QOI HI Old 8 Aifll ^4011 Si 01 Alb Q SUS 4^£ Si 0b §011 82|S|010f B0 0113 
CH, 431 DIMM2I *;ES 9JS10I 43| QIOIQ SSI E12J2I SSBOIIb SS QD|UI0I<321 SB SS 
QOIUIOiaOl 15212, Eb SjB S SS SS Q0|Q|0ld21 SB SI QOIQIOI^OI 15210)01 S 
SE3I S10. 

EB, 431 OIISEI 10131(16) LH2J El A|tH /EElOltH SIS 3H4=21 43| QIOIQ tHS(21) LH2| QIOIQ S 
SI 09J2I 3H4b SsB b!21 SOI 21 DIMM42I QIOIQ =21 55S13, 43| OIEEIIS b)S(18) SJ 1 
CH £b 3ISHE b)S(20)0|| 9J3|£lb SS Eb °JQ1BI0|S 31 BBS 3.3V DIMMOfl AH S?2lb 3 3V 30 
^8 SS, OliaCB 2.5V0I0H01 B0b 53S 43ISI0I01 B0. 00AH , E 32) l(H3|(16a)b 2 5V2| CH 
EQIS b)S SJ 101 tHS EE|0ltH(15a)2| DDR EIA|tH/EQ0|bl(39b)» ?H|Slb 21ES EAI2ICH Si 
0. EB, BII bSSI2 ^3|| ^SS|3| 9ISHAI. E 38 13H2) DDR EIA|tH/EE|0|tH(39b)M Sb OIISEI 
10)31(16)1 00LH2 SibQI. 431 DDR E|A|tH/EQ0lb)(39b)b 13H2I QIOIQ SSI 02J(21b)fi SSI 
01 431 OIISEI (10)011 Sib S?4* 3H2| DDR DIMM(41, 42 , 43 , 44) (HI §^2I0) Si0. DDR DIMMOI QOIQIOI 
SB QIOIQ SSI EieJS SSS S|3| HHSOfl. EIA|tH/E0OltH(39b)b DDR E|A|b)/EE|0|tH£!QI , 
0I218 43| QIOIQ SSI EIB(21b)§ D2| 5§B Eb SSBOIIAH Q0IQ|OISA|3|b Xl&(45) 
S. 3EI2 43I Q0i(21b)21 SS V n AIOIOB S^2ICH SiESA) 431 QIOIQ SSI 02!(21b)§ 32| S 
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#3| *!g SS H»(45)S #3| DOR E|A|tJ)/EE|0|tH(39b)21 8! SOS g31li 4E 212, DDR £IA|tH/E 
P0lb1(39b)2| S¥S SBi 4E SIPb §8 S°!SK31CH BP. #31 »B EIDim0lfl(46)S DDR 
DIMM Oil SISHAHB 2?§! S0I3. #31 DDR DIMM 3 fit 2!E)ffl|0|Sb #3| 3.3V DIMM El 01 01 S CHIAH H2 
B 3.3V0JI HISHAH 2tS£! 351. » 2.5VSJ d&S 31X131 EHSOIQ. #31 DDR DIMM8 3.3V DIMMCHI bl 3h 
01 33Sa 3*1013. 3.3V DIMM ft! 01*21 308 3.3V £1 AltH/E P0|b121 tHS EPOIbHb #31 DDR 
DIMM SI 0I1SI 5r3S DDR £1 A| b)/EP0|b121 ti\± EP0lb)21 £«S3IP 5b MI 4 s £31 DHSOI 

p. n bcdsi ?j^e pspixioip. isf, a ah xiaie bisi itoi, 401 oiEais bis(i8)2i xiioi m 

S(20)#OII S 8f ails ^§81b WS EP0lb)(15a)b SSUSI 3.3V 0IMM SJS CHI AH £S1b 3.3VSP H 

a&ei 2.5V1 sesioioi bp. 

OIEHB sBSSJ ¥^2§ e!SK» XH3S SHI. ¥§ 2h£l SI SJ 3IP 3sB SX1ISS0I tt«8l3. 
£ AISS XHSgXISS dgS| DDR AISU8 SEJolb gAIOII ^ISI 3.3V A|±8£ 3U^oHA) XIISSIOI 

oi°} bp. 

s ggg 01 a e a^ai s^ai^ih s*b sisschi cub shssm* hisbp. e ^ss saB 
caioia ms* ssioi 3.3V dimm ai ddr dimmoii a¥ ^/hisi? 4 sib AHsg an gioieh 313 ai^h 

8 X1ISS2SM1 0121 US ^38 a ttSS #31 CHIEEI3I 3.3V DIMM Eb DDR DIMM § 0) 

E SIP* AhStt 4- S!£^ II £011 PP BS32S £38 4= Sib Gil 01 EH 221 PBj» Bl 3.3V 
DIMM Eb DDR DIMM § CHE 8(Ui 4=§tt 4- 2!b AHSS DHE£I XHICH3I* AfgBESMf 01* ffgB 
D. B »80||AHfc #31 QIOIEI SS! P°JO|| 4=3@(modif ied) EfOIQIOIdOl §0|5h2 JIMMIES HIS 
2I31P 3S¥E) El 01 DlOld 8 X^BESAM #31 QIOIEI 3|2j CHI S £1(10) Oil BfBOl EIDIQIOISSXI St 
8 QIOIEI SSI P2J8 S£S 81b 3.3V DIMMOIU #3| QIOIEI SSI P£]S| StEOII EfOIMIOIdOl 
XIISPCHOt 61b 28 £8fb DDR DIMM § CHE 61P31 EXHB 4= 2i£* BP. 

» ifSS E 4CHI IIAIISI 14 Em SAD. E 4b 3.3V DIMM £1 A\ti\/SEiO\ti] SJS21 DDR DIMM 

Om SIS2I &X1« S»»te ^^th CHIE£I Bl 01 51 (16b) 21, DBSej fflS( 10)011 S^Sfe QIOIEI SSI 

£12.1(50, 50SS =?£ZiO\ 91H. 2f^2| EIDIUIOIfl SE(67, 68)0)1 S^SIb QIOIEI WS21 mm 

4foi& a& ans 4 2ife oiEais ws si hich ws E£ioitHoii msj m^zm uehiah 25 

D. ^E£| ElOlkllOIti fiE5f ftfiSHI SDb 98 SS|8|0|0f &Q. 3 OJ<M, OliaPI £D\ EtOIQIOI 
d ME(67, 68)^21 SttSS 0||S£| SES BXHSfb AI^H ME&CHI 2j§ tfXItt 4= 2iQ1. E 1011 
2ife CHIS£| ' 10i5|(16)> £PI OIIE£l H|0i3l(16b)S CHfll8l2. 4f5| QIOIEI 3|2j D||S£I ( 10)011 6f3| 
EIOIUIOIS SE(67, 68)* ^3J»2SM| E12I AISS8 ?S 3.3V DIMM ffE} 0HJ2f DDR 0IMM2I 
S^CHIE e^fl 4- 213II 

e 40ii EAiacH -ate-s^e-oiiaa aioi?i(i6b)oflt 2.sv k 3.3vsi 23W2i aai aims ig^E^ 

^XIS 4= 2ib E£|0im(94)21. 3.3V £|AIW/E£10im 91 DDR £|AIW/E£10IW SJS* SSSIfe 
£|A|ttl/E£10IW /dlS(75 , 76)21, 4.^1 QIOIEI 5|2* Oil SSI Oil Sib DIMM §H2I M£§ M*g SIS 
4=B(77)2f, 6131 AISS QIOIEI tHS* 1^5lb QIOIEI SSI £12JCHI B¥ EIDimOI^S S^A|3IE^ 
^31 QIOILilOia SE(67 , 68)* ^SA|3|b SSSH(strobe) 4&0I HIgaD. 

4^31 DIMM 4g SIS 4 I E+(77)S ^31 DIMM2I §2}AI D I MMOII AH U£b 2J^5fb bl23| SI 

SXH^ 2JB8I3II OI^OIS 4 21D. 4f3| DIMM 4=B(77)S ^31 OIIS£l J|IOH3|(16b)0||AH 4f3| QIOI 
El 3|2j DI|S£|(10)0|| 2ib DIMM°I S^* ^'1813, DDR DIMMOI #31 0IIS£I(10)0|| SJH&D3 ^33 
b 3^ SSS« £I£J(78)« S8101 S?)x| IS* #31 EiO|lH|0|<3 SE(67. 68)S a^&CI. 
3.3V DIMM0I8 DDR 0IMM0I8 33fl HOI, DIMMOIIb flISAI 2^ UlSEIfc 2|S ^XH g*(SPO: Serial 
Presence Detect)OI£13E ES3S 3|fe& R0M(PROM)31 US <yg 4001 HlSaCI. 01 PROMOII 

b #31 DIMMOI 3.3V DIMMEJXI DDR DIMMEJXI ^'golb 3E31 J\m&Q. H£1AH, #31 Oil S £1 ( 10)011 SI 
b DIMMS #31 <^g SIS 4= E (77) Oil CHohOI 3£| ^ 3.3V DIMMeJII DDR DIMM£JXI <^gi 4 Si 

e^ BBoiaci. prom31 aoi &m g 31^011 014=21 sisb sawoiMi snsoi si3 soisi 

311 AISS 4 Sib 22SAH. 01 Oil CHff £S8 SESIJI SfS 33010. #31 CHIEEI »ICH3|3h 32| agf 
« 3.3V DIMM Eb DDR DIMM § 0)E 8m Oil 2|oH fi?£ib ED BUS SgolE^ 81b 31^8 99X1011311 
SXISOI S!3 S0I8I3II A1§S 4 Sib 332SAH , 01 CHI CHfir ^SS fifiSHI Sf* 3J0IC1. 

#31 OilE£l HIO|3|(16)0ll Sib £IA|fcH/E£10im SIS2J 3H431 at DIMM(52 , 53 , 54 , 55)#2| QIOIEI 4 
21 SSI 8101 0» ©at 5J« DAI ^2181010^ BP. DEI AH. #31 CW££| (10)011 Sib at DIMM(52 , 53, 
54 , 55)01 64 QIOIEH bIS* 3>bE13 3fS» BV. a* DIMMOII Sib Eg bIS* SSI615IS 64 AIIS2I £| 
AltH/EEIOIbl SIS31 12813. 01 g¥ at A||S2| £|A| tH/E£10l bj SISb 3.3V £1 A|tH/E£10lb| SIS 
21 DDR £IA|tH/E£10|b1 SJS* SB8f3 2131 OHfiOII. #31 0||££| 331 CH 31 (16) CHI g^E £IA|tH/E£10| 
tH SISb S 1283H31 S 31 01 a . SB, #31 bHS EElOltH S1S(94)2| 3H4=b #31 CHE3IS 
tHS(18)2f 912HE Eb 101 tHS(20)CHI S!8fb S8t BUHIS XllSSIb QICHI SSB 5!0|CH0t BP. 

3£IU, S tt9 SI ES SI # Ail B ^SCHIAHb gSfSS.3|8|3| ?i810i #31 DIISEI fl|CH3|(16b)31 E 
4 CHI AH 2 All SSI £IA|«/E£10lbl SIS (75, 76)* gtb 3i2S EAI813 S!C1. at A1IS2I £|A|b1/E£10| 
bl SIS(75 , 76)b 13H2I 3.3V £IA|b]/E£10|bH2l 13H2I DDR £1 A|tH/E£10lb1S ^P^SCH SIP. PP 
AH, #31 A||S(75)b 3.3V £IA|b1/EPO|tH(80)21 DDR £IA|b1/EP0ltH(81)S ?«SCH 213. #31 
AJIS(76)b 3.3V £IAIbH/E£10lb|(82)P DDR E|A|b|/EP0|tH(83)S ?^S01 SIP. 

0121 ?JS gSXICHI 3)1 ^31 gS!j& 3jg g 9X1 13HS) 31feB ?gS§ ^2)810101 BP. 

atatsj 3.3V ElAltH/EPOItH SIS(80. 82)b a*a|2| SIS(84 . 85)S| 11 a^Ofl atat S^S 
*^(80a. 82a) 8 5>bP. a*a+2| DDR ElAltH/EPOItH SIS(81. 83)b a|at2| SS El 01 HI Old (86, 
87)8 §6101 atat2| *^(81a, 83a)CHI 3232, OICHAH 0I8 a»a| d^! SIS(84, 85)2| HI2 2J 

^CHI S^SP. OlSCHIb #31 d@i SIS(84 , 85)2) #^0| a^atSI QIOIEI SSI PeJ(50. 51)8 esiof 
#31 0)I2£I(10)0)I Sib at DIMM(52 , 53 . 54 , 55)21 bIS HI 01 EH blSCHI 
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&£® 4^b8 s ?e»t 7ib§) gfg g bxi sm°i s-soioi, s2ixioii7iib as sis si 
□8 9s opt s?si gs!j£ >!°is $?2isioioi ea. 

OHSCH, 4)71 £§i SIS (84, 85)b C142I 2JS| g CHI AH £a|8 17H2| gJSjBS S^<2S LHSLH — ^2 
SAH, BIEI8BljAI(MUX)U OR SIS, Eb ajflffi SIS71 i 4= SiDI. Z) tfSj SIS(84 85)21 ft^S ! 2) 
QIOIEH SSI £1B(50. 51)8 S610I 4)31 CHISe.| ( 10)0)1 Sib 2t 0IMM(52 , 53 , 54 , 55)2| <MBj8 713 bl 
S flflOII g^£IH, 2) EIDILilOld SE(67, 68)011 g^@a. "" 

8 8)8£ 4)31 Ql 01 EH bHS(21)» i!41S1b 2R2| QIOIEI SSI £1B0| $71 £ 13H71 101 71b81E 

4 301 Sib E|0|LH|0|£S 71§ 4 SiE^ Sib x9i XH§81I> Si7| Iffl SOII. 4)71 MS SI SI 0171 Oil 
Sib 2| AHIS2J aiAl tH/ = aFO|tH SI £011 CHSKM 13H2I QIOIEI £|BB SiEEH SO. Ill £1 AH 4f7| QIOIEI 
SSI £1B(50, 51)8 2J=t2| EIDIUOIEI bE(67. 68) Oil Sib a)2)2| bIS S?lx|(88, 89) OU S^£IOH 
SO, 2) DIMM(52 , 53 , 54 , 55)011 Sib AHS PS ^§2| bIS ^xlOH 2^£|OH Sib 2ES UE1U Si 

2)2|2| HIS S?lxl(88, 89)0Hb' QIOIEI HIS £121(50. 51)01 SfZf B130I 21b 213 23(88a 89a) 
01 £iP-. iff. 4)31 bIS ±$|X|(88, 89) Oil b 2)2)2| DB EH 01 Ql 01 £(90, 91)* S810H.' SB) 
£1B(92)0II 3^£|0H Sib 2)2)2| *S| 2^(88b, 89b)0l SibQI, 4)31 2 8) £1B(92)8 S4) 1 25V0I XI 
B 1.4V7J1XI *S1D 4^ Sib 22) VttOII 3*901 SiCI. 4)31 S?|x|(88, 89) Oil b 12011 CC1E1 4)71 QIOI 
El SSI S1B2S¥EH 4)31 B)9 SI El 01 IHI 01 a (90, 91)* §*AI3|3|L1 S£|AIUSSM| 2) 312 4)011 
AH 4)31 S?lxl(88, 89)* 3H«|A|9lb SS(toggle) 2)§U88c. 89c)0| SID. 01 S^ 2i^(88c 89c)8 
4)71 SSSb S1B(78)8 S8101 C1A| DO SSI 10H7IS 3*£|OH J3IOHBQ. 

4)31 CHEQIS bHS(18)21 XII OH bHS(20)71 DDR DIMM31 2)01 A1§£lb S^OIIb 2.5VS ^§£|OHOt 31 
CH. 3.3V DIMM CHI AH 2?E|fe 3.3V71 * 4b SCI. Olb 4)31 DUES! HI 01 7| (16b) Oil OHEQI^ HHS §J 
XHIOH bHS ES10|HH(94)il HSttSSMI OI^OIJIbQI. 01 OHEQIS bH± £ M0\ bH± ES10lfcH(94)b 
DIIE£I( 10)011 Sib DIMMOI 2931b CHS 4)3| OHEQIS HHS(18) K HIOH bHS(20)0ll 3.3V Eb 2 5V« 
HISSIEs *0|817|| £§S 4 Sib 510IP-. 

£31011 4)31 S|A|bH/ES|0|H| S|S(80, 81, 82, 83)b EH(off) 4, f EHS £12, EIQItf bE(67 

68)4)21 S¥IX|(88, 89)b 3Hg)JE|0|. QIOIEI SSI S|°i(50, 51)8 E)¥ 3H g)S (open-ended) * 9 9 
g EIQIUIOIfiOl a°D|. ES10|bl(94)b EH 4> h EH0|Q. AlSgOl ^§£13, 4)3| HI 01 71 (16b) D\ ^'g 
SIS(77)S S101S 4171 7|2{«(10)0|| S!b DIMM(52, 53, 54, 55) S SSJolE^ 4^1 DIMM(52 

53 , 54 , 55)01 3.3V DIMMES ±1g£lb 3?, 4)31 S|S(77)b SIAIH1/ES10IH1 S|S(75 76) 2| 2| 
AIISCHI Stb 3.3V. r SJA|HHiES10ltH SIS (80. 82)11 4)EK. ^ S 4)93) £1711 S1I2 SISb 4^ 

71 QIOIEI SSI &12J(50, 51)* gSIOi 4)71 SI AIW/E&10IHH SIS(80 . 82)* 4)3| DIMM(52. 53 54 
55)011 S^AIgJD. 0121 8AI0II, 4)31 ESIOItH SIS(94)b 4)31 OIESII^ HH±(18)21 XHI OH t*f£ (20)00 
3.3VH HISSIE^ ^§SC1. 4^31 DDR SI A| tH/ESIOI tH S|S(81. 83)21 ±SSb S12J(78)8 E^ b|? 

5 4) EH Eb EE 4JEH0H £J3. 4)31 SflXl(67. 68)b S4) 4)EHBi 7Hg) 4)9011 SID. 01 S?|X|(67 
68)71 7HS£|CH S!7| IIHbOII, 4)31 Ql 01 EH SSI S12J(50, 51)8 EHD|14I0|S£|I| 8)8 4^EH Eb B¥ 7H 
g) 4fEH0|| 2J7H SQ. 0121 5)8 ^gES 4, h 7| AI^HS 3.3V DIMM AISSES MfiQ. 

3SHU, 4^71 AISSOI 8 4)EH3) £101 4)31 SIS(77)71 7|2j^(10)CHI Sib DIMM(52 . 53 . 54 , 55) 
* SSIolH. 01 DIMM(52. 53. 54. 55)01 DDR DIMMES ^g£IB, 4^71 S|A|tH/ES10lb1 SIS(75 76)011 
Sib DDR SIAIHH/ESIOIbH S]S(81, 83)b =?g 4 k EH. ^ 8 4, k EDS £lb KB 01 4^71 3.3V SI A| bH/ESI 

01 bH S|S(80. 82) b 25 4)EH0f| SiTII BQ. 0121 gAIOII, 4)71 Mm SIS(77)b SSSb £121(78)* 
^§101 4)71 bIS S?IXI Sg(88c, 89c) Oil 61 SI 2£S1CX 4)31 S^X|(88. 89)71 &8|7|| &2SMI 2| 
B)B EHDIUIO|£(90, 91)* #8101 4)71 QIOIEI SSI £121(50, 51)* V n 22) £121(92)011 a*A|2!C). 
ESI, 4131 D||S£I 7HIOH7|(16b)0||AH 0H2£I bHS SI XHI OH bHS E£10lbH(94)b 2.5VS ^g£IOH 01 2 
g)S DIIE£|(10)2| DDR DIMMOII 2|6H fi^?£lb OHEBIIS bHS(18) 9i *II0H HHS(20)0H 53g)C1 CC1£1 
AH. 4)31 QIOIEI tHSOfl Slb 28 Ql 01 EH SSI £12101 E1D|LH|0|S£II2, QIOIEI, OHESHS S! 3H2!!E 21 
EHIHIOIS ^, 22) Ql^8 4)31 AISBOI DDR DIMM AISS2S SfSolb 131 Oil S2£1 22) Eb I2& 

4»^ehs ansa. 

S tfS8 E 121 AISUOIIAH XH0H7|(16b)H HIS 6112, 4)31 QIOIEI SSI £1212) B)B¥0|| Si 

EHDILIIOia* S&AI3I 4)31 QIOIEI, OIEQIS £1B K 381 W Eb 3HSi!E £1B 4*21 S&* ^§A|3lb 
4B« HIS&ESMH, 4)31 QIOIEI 7|2}¥0|| QIOIEI SSI £1B0I BY 7Hg)£IE^ 2931b ^, EIOIUI 
OlflOl 2JE^ S^PSIb ESOI EXHS17HU 4)31 QIOIEI HH±71 E|D|LHIO|S£IE^ 2981b 2*01 £M 
31b 2* 8H*81b 31 Sj AlSg* HIStlDI. 

CC1£1AH, 8 KS8 3.3V DIMMOIU DDR DIMM 1 OHE 81U31 8XHD 4 Slb QIOIEI 31 2j Q|2E| AlSg! 
« HISS1I2 SlbQI, .4)31 3.3V DIMM8 S)B¥31 EIDILHI0IS8 QIOIEH SSI £1B» 2981X1 S12. 4*31 
DDR DIMM8 DBtt31 EHDILHI0IS8 QIOIEH SSI £1BS 2931b 310IQ1. 

2 5b E 4011 UE1B 231 ^S^jES g)90l| CH& *»EO| JIB, E 508 b SSB SS EIDIQI 

oi a oi ^3is hiseioh sici. oiae e 521 ss)e aae e 421 *^si3i emboli 01011 am 

XI All & LHS8 013IAH B^D 11271 SID. 2 5b 481 SSB =11 EHD|LHI0I^(86, 87)21 SS3 §1 
EHD|L||0ld(98, 99)01 2¥ XHIS8 DDR £1 A| bH /E £1 01 bH SIS(81. 83)* UE1LH2 Sid. II1£1AH, E 5011 
Sib SISb 4)3| Q|2£l(10)0|| Sib DDR DIMMOI B^ QIOIEI SSI £1B(50, 51)2| °} B¥31 EH 01 
yiOlflOH S&J3010I S)S 2961b 3^0112 A1S* 4 SiCI. 

XiefllXI QIOIEI bHS* S8101 CIS £|A|HH/E£10|HH SIS71 Alsk'OH Sib QIOIEI 3|2|¥01l SD2E 
^ £I0H Sib 2X1 QIOIEH ?|2| AISgOH B8101 ggSISbQI, 4>*7I QIOIEI HH^OIIb ElOILHIOIdOl d 
ii!2|2S XHIS* =4 2)31 CCH80II, 4)3| QIOIEI SSI E1B0I B^ 7H&1 41 FH S nniHini^m P)!= ^fm 
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18 4 9i7t SO. 

0\H, B BfS2| dl83ir 41 A| Oil Oil CHfi ^sm D^iacj. 

sis ?a ai sas e sia-ioiiai bssi saoiyoi aoi gai 4 °jb 330121 rae 

Wl. &3| ^ S CHI 2823IU §¥8 SB OB UEfth E£ igg 0HAI39J 22£ oioHEIOIOf §| 

ffl ggxjgj jog 018HEI11 sfoioi ea. cp-ei ah , oisihi *si3?g?ioii 3ii@ s gg£i Aiga a 

2KHIAH2I CIE cue* £ 4iS SSXrOOl S^K 20ICI. 



e ssofl me axf aioia 3is< ai^soh si»b eg oii2£j ai^i lhoiiah aiois ssi eiej^oii a 

DILJIOI^M dS!32£ ^3f Efe Jai^B2£« 2^°l 0II2EI e^AIIS ^Ei »fe DDR OIMMJU- SEU°I 
3.3V DIMMH SAIN ArStt 4 901 Sfll A|£12| ^2 §21 gfeS S&AlfJ 4= SJM^ 5AI0II 
#5! AISSjUSI l&S2g eioH bIS SS2| a3f II 21 4 SIP-. 



(57; aw arw 
§?8 1 

HOI El tHSS SSIOI QIOIEI 3|2j DII2EI §XI1 21jA|ISSrte axi QIOIEH 3I3 AliBOII S1CHAH . 

a) 0II25J 3|2| SLKmemory storage)^ 

b) &3| 0II2EI 3|2j §^011 ^lolb ^4 3H2| QIOIEI 3|2j §j|2h 

c) DB SSI JBCHPia. 

d) #31 OJIS E| lOQIfi &3| QIOIEI 313 9XI0II §^AI3lfe 4* 3H2| QIOIEj £3| y°] (data query 
I ine)S SBSrte QIOIEI tHS£f, 

e) ^4 3H°I QIOIEI EI9J EH 01 Lfl Old (data line termination)^, 

f) &3| DIIEEI 381 01 31 OB §^£12, &3| QI2EI 3|S| -g^OII Slfe QI2EI 313 9XI0II °JSH 2?£lb 
S^OII &3I El D| HI Old g SH& ElOIUIOIdS £31 QIOIEI SSI Ef°! s SHS QIOIEI SSI Ef°JO|| ^31 
Slfe 4E* 

1 SBSrfe fi» QIOIEI 3 1 2| AteS. ••*»• 

2 

S1 1 »0|| 21WAI. 

#3 1 EHOimOltfOI #3| QIOIEI SSI E12J0II S^3ir S¥. 0| QIOIEI SSI EI2J&2I SS ai^S 23 
A|3|fe 2°£AH &3| El Dl UlOld OK 3^£|0| Slfe S8f 4BS E| 5fif9fe ax> QIOIEI P|S| A|±S. 

§?8 3 

HSrOII 2JOIAH, &3| Oil 2 El SIOI3IS £3| 313 SXIOD S^A|3lb 0IE5IIS tHS % 31°HE Wi2h 

#31 oieeiis ms gi 3ieHE ms &°i a& avis ^saisi^ 4=b 

S CH SSSIb 3J2J a XI QIOIEI 3|« AISS. 
S?8r 4 

SI 38011 SIOIAH, fe^l Oil 2 El SI 0131 Oil fe ^4= 3H°I E| A| W/EErOI U| SIS2I 4^1 DJI2EI 31 9{ Alia Oil 

2ife QIOIEI 3|2< §x|o| ssa eBSIfe 4BOI 18901 2ib ail QIOIEI 3|2j AISS. 

S^ff 5 

148011 5iO\M, HJ\ El Al tH/2EfOI bH SIS2J 2| AllMfe 3.3V DIMM(Dual In-line Memory Module)3f 8 
M S^SIE^ JiM El AltH/EEtOI tH SIS2f DDR (Double Data Rate) DIMM alt 8DII S3£rSf2^ =?£ 

B m ElAltH/SEIOItH SISS S88ffe BTi QIOIEI 3|Sj AISS. 

S?8 6 

•148011. 2JOIAI, 2f QIOIEI SSI EI9Jg' 4r3| 0112 El 3|S| AISU.OII Sib 2} QIOIEI 3|Sj gxlOII S^£J 
2. dS| Sl^« goHAI 2f A«eo| £|A|bH/EE>OIHI SIS2J, 2f SI EI9J EHD|l4l0ld0|| §^30) 2ife 
ail QIOIEI 3| 2| AlSg. 

S^?8 7 

HI680II SiCH AH , 2f SI E|8J EID|L||0ldS S?|X|S #S|OI 2f QIOIEI SSI ElgJOII §^£|fe 22J a 
XI QIOIEI 31 2| AISU. 

S?8 8 

158011 SiOJAH . 4r3| ElAltH/EEfOltH SIS2J 2} Allgfe d^i SIS# SSfOl 2| QIOIEI SSI EI9J0II § 
2ieJ aXf QIOIEI 3I2J AlSg. 
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9 

39179011 2JLO\M, 2f d^J Sib BEISSUH2! 2£J 3X1 QIOIS 313 AISH. 

a?» 10 

HI 2 tf CHI SICHAH, &3I 2*2f£| QIOIS SSI EI2J8 23H2I SI SOimOld*^ Efej &0II 2l£ 4>-3| El 
DlUIOIfl § AM HDIDIOIflS 4>3| OHiaEI SI 01 31 OB S!8B Ql 01 EH SSI £h£J°l eiSBOII 3^£|CH a 
2, HI2 BOILIIOIdS 4131 Oil S3 HI0H3IS¥S 3|§ BfBI flflff 01 01 El SSI EIB2I ate Oil S^EIOI 

2Jg~0|| g^EIOH £<b 2B 2X1 HI 01 EH 313 AlSgJ. 
11 

a7»oi sioiAi. a» d§i sisfe HiaJi'e! sej an qiois pis aisij. 
12 

HI3S0II 2101/H, 4r3| IMS SI HlOPIte 

qiois ssi Eiejs #§k» &3i Duasioii s^sib 3H°j »a& siAim/asioitH sissi as bd 

OIJ=(double rate) SIAIHH/EEIOItH SIS2I, 

4>3| 0)122.1 Oil 2ife DIMMSI gUB ±!gS|fe ^BIDI, 

4f3| XHSS- E|AIIHH/EE|0|tt| SIS2I Qi 2||0|M £1 A| tH/E£IO| tH SIS got AH &3| ±imS DIMMOII «| 

#31 AJBg DIMMOI ElOIMIOIdS S?8H= 3^. 4r3| Ql 01 EH SSI £12! Oil SOIQIOIdM ^31 Efe M 
3H3I01 £|A|U|/E£|0|tH SISfi DIMMOII 2^A|3|fe =£B 

3 ?HI3|fer 221 2 XI QIOIS 313 AISS. 
898 13 

qioieh ms» sskh qioieh 313 oheei sxis ^ahissi^ axi qioieh 313 aissoii sichah , 

a) DOS SI PISH 323. 

b) &3i wi a si 313 gz} moil a°Di, d'ai'i qi oi eh bsihiois as aims g>b ^4= 3h°i qioieh 

313 §1x121, 

c) DBS SI 1013121, 

d) 3H°I gBJ HD|LHI0|^3I. 

e) #31 OH S El HI 01 31 Oil S^S ^4 3HSI £|A|tH/EEIO|tJ| SIS2I, 

f) 4PI ElAlbH/EEIOItH SIS2I QIOIEH 3|2j §x| A} 01 Oil ^4= 3H°I QIOIEH SU EIB*"~013| 
AH, 01 ^4 3H°I QIOIEH SSI E|°!2J 2> QIOIEH SSI El°!g 3 EIAIHH/EEIOI WCHI 3^8 

5flB(proxlMl end)3f, 4131 QIOIS 313 §|xl g CHE SIUCHI S^S & K B(distal end)* ?blff"*" 
m S&SIb QIOIEH HHS2I. 

g) &3| OHEEI HI0H3ICHI S^EIOH 812DI. 4131 CHiaSJ 313 §2} Oil MS El 313 §1X131 EH 01 Ul 01 
dS I2§ Slfe 3? &3| QIOIEH SSI SIB2I ^ ttBOII ^^2| SI EH0IL||0|<S« d§!32£ ^31 
Slfe 4B 

ft 52811= 512J SI! QIOIEH 3|2j AISH. 
8?ff 14 

ail QIOIS 3|2j AISBOII SiOIAH, 

a) ^4 3H2J QIOIS 3I&! DUSBI Sff""Oia» ^3 2IS ^4 3H°I OlMMsl SffSr""* SB8I 

b Diiasia. 

b) OflSBI HI0|3|2f, ...... 

c) 4*31 ana HIOH3I AIOICHI g^S CtS QIOIS SSI SIB* SffSrfc QIOIS UIS2I, 

d) 4^31 QIOIS SSI SIBCHI SDIUIOIdS d^^aS fllg&ESW, 4^31 QIOIS SSI SIBOI B¥ 3D 
&( open-ended) I fi^SIb 3S Eb 4>3I QIOIS tHS3| EH 01 LHI 01 MS OH Ot 2?5lb an 
S 4^31 QIOIS 3|2< 0|iaS|3| A|§o|E^ SHS§lb 4B 

m s&sib 21 ei ax> qioieh 3isj aiss. 

S^S 15 

HI14&0II SiOHAH , 43I 0)132.1 XHIO|3lb 
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AlfcH/ESIOItH SISfe: 811 S|A|tH/ESfO|tf SIS2I MZ SIAIW/ES>0im US* S 

b) 4PI SIAIhK/ESFOIfcH SIS Oil S^S CHI S ai Al^gJ LH°| DIMM2J g^S ^jgolb 4|g ^Efjj, 

c) 2| All MSI SIAim/ESOim SISOII §^£|0j 4J3I DIMMS 0|Ag£8}S4 Q?3fe 22SAH 2f 
AHS2I SIAItfl/ESfOltH SISDIIAH XI1 1 SIAIHI/EftOltH SIS Efe HI2 S|A|tfl/EPO|tH SIS § 0|E 81 
U°l SIS* dejSJfe d§i 

m s»»fe 5ie! a» qiois ^isj ai±h. 

S^S 16 

»I14»(HI 21 01 AH. MS SI WOf^lfe 

a) feormssToirs^s! oiEeii^ ta± si hoi m±2h 

b) AHS SSJ aigiS g§§ 4 2ib CHESH^ ti\± U fllOi fcH± E£fO|tH2f, 

c) A||M3f 3.3V DIMM S|A|tf|/ESfOim g DDR DIMM SIAItf /ESfOltH* Sff»fc S|A|m/E£10|tH SI 
S AIIS21. 

d) #31 OUSEIOII Sib 3|2{ Sflfil 4g6fe SIS +Bj». 

e) si soimoias *t aois sti sieisi veoi s&aijie^ ms £*xis ^eAisib ?g 

=£EHactvat ing means) 

§ CH 2S»te 2£J Stt QIOIS 3| 2j A|±§!. 
17 

hissoii ?io\M, diiesi ai±hoo sib ?iai axisi s#* 4g§K= 4PI ^g hih^i sisej 

2SJ SB QIOIS 3|2| A|±H. 
18 

ai6»oii saoi/H. diiesi Ai^gon at sxisi ^gsfb ±jg diiesi moi 7iou a 

^32, 4PI DIIESI HlOPIfe 0| CHI S^SIO) DDR DIMMs^h 4^1 D||SSI(10)0|| SXHffCUl W8I2! §? 
4PI HIS ±«M» 9MAI3 4^1 SI S0|14I0|£§ ^ QIOIS SSI S2J2) B¥0II 3^A|3|fe ±ES 
M SfeJM Q S»8ffc 221 SI! QIOIS 3|S|-^xa.-«- 

S?S 19 

H14S0I 210HA), 4PI DIMMg *m MTU S^(SPD: Serial Presence Detect) 4g ^B§ ?HI»fc 31 
SI 53 » QIOIS 319 A|±H. 

£&1 
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